Background: Patient-related delays in acquiring medical care for symptoms of acute coronary syndrome remain unacceptably long. Many clinical and sociodemographic characteristics associated with treatment-seeking delay are known; however, ethnicity has not been extensively evaluated. Objective: The purpose of this study was to examine ethnicity-based differences in the time-to-treatment-seeking intervals of patients experiencing symptoms of acute coronary syndrome. Method: Data for this descriptive study were collected for the larger Acute Coronary Syndrome Care in Emergency Departments (ASCEND) study. The larger study is a prospective, observational study in which patients presenting to hospital emergency departments and triaged as having symptoms suggestive of acute coronary syndrome are identified. The primary outcome of this study, the time-to-treatment-seeking interval, was defined as the time between symptom onset and treatment seeking. The predictor variable, ethnicity, was measured with self-reported data and categorised as Chinese, South Asian, or 'Other' ethnic group. Participants in the 'Other' ethnic group were predominantly of European ancestry. Univariate and multivariate analyses were undertaken, along with nonparametric testing.
Introduction
Coronary heart disease is a highly prevalent condition with potentially devastating outcomes. The time between symptom onset and treatment initiation has a critical impact on outcomes in patients with acute coronary syndrome (ACS). 1 Over the past 15 years, delays in receiving treatment, once patients enter hospitals, have been significantly reduced, 2 but the patient-related delays in seeking medical care for symptoms of ACS remain unacceptably long. Instituting definitive treatment for ACS within one hour of symptom onset is now the established standard. 3 However, researchers have demonstrated that 'symptom-to-door' times have remained relatively constant, ranging from 1.5-6 h, 3 with a mean symptom duration of two hours before medical contact. 4 This is troubling, considering that longer delay times are associated with a reduced likelihood of receiving any reperfusion treatment and, even among patients who are treated, patients who present later often have significantly longer door-to-balloon or door-to-needle times, which in turn can lead to poorer outcomes. 5, 6 Therefore, reducing patient-related delays could reasonably be expected to result in a reduction in mortality.
To make a significant contribution to the reduction of ACS-related morbidity and mortality, patients' treatment seeking must be better understood. Many clinical and sociodemographic characteristics are associated with patient-related delay, 3 and some researchers have suggested that ethnicity is associated with delays in treatment seeking. 3, [5] [6] [7] [8] [9] [10] [11] In a study conducted by Ratner et al., people who self-identified as Chinese or South Asian were about half as likely to recommend calling emergency services in a situation suggestive of ACS, when compared with other ethnic groups, 12 a behaviour that is associated with delays in treatment. 13 In another study, patients who self-identified as South Asian were significantly less likely (odds ratio: 0.33, 95% confidence interval: 0.15-0.61) than 'white' people to report to an emergency department (ED) within three hours of symptom onset, after controlling for differences in age and gender. 9 South Asian cardiac patients often face language barriers, [14] [15] [16] may take longer to appreciate that they are experiencing cardiac symptoms and, as a result, often delay seeking treatment. 16 Other studies have demonstrated that African American patients delay substantially longer than do white patients, 3, 5, 6 and data from the Cooperative Cardiovascular Project registry showed that non-white patients are significantly more likely to present to hospital more than six hours after symptom onset. 11 Although some investigators have examined whether there is a relationship between prehospital delay and ethnicity, the literature remains sparse. The findings from a systematic review of literature with a focus on ethnicity and treatment-seeking for ACS highlighted the lack of studies of delay times among ethnic groups undertaken in countries that are considered to be very multicultural. 17 This is despite a recommendation made over a decade ago by the American Heart Association (AHA) for further study of ethnic-group-specific features in treatment-seeking behaviour. 3 The purpose of this study was to address this knowledge gap. The aim was to examine ethnicity-based differences in the time-to-treatment-seeking intervals of patients experiencing symptoms of ACS. The hypothesis was that there are differences among ethnic groups in their time-totreatment-seeking interval with Chinese and South Asian people having longer intervals than those of European ancestry (the Canadian majority).
Methods
The study protocol received approval from the local Research Ethics Board and was undertaken in accordance with the Helsinki Declaration of 1964.
Design
This observational study used data collected for the larger Acute Coronary Syndrome Care in Emergency Departments (ASCEND) study. The main goal of the larger study, a prospective, observational study, was to determine if there are ethnicity-/racial identity-based differences in the initial care received by patients presenting to a hospital ED with symptoms suggestive of ACS.
Setting and sample
The study was conducted at three hospitals in the Greater Vancouver area in British Columbia, Canada. All of the sites are located in areas with large populations of people of European, South Asian, East and Southeast Asian descent, which are the largest ethnic population groups in Canada. 18 The criteria for inclusion in the study were: (a) being 20 years of age or older; (b) presenting to the ED and being referred for immediate cardiology consultation or managed according to a standardised suspected ischaemia protocol for continued observation and referral for follow-up (whether ultimately admitted or not); (c) being haemodynamically stable and free of ischaemic discomfort for at least one hour; (d) being able to speak English, Mandarin, Cantonese or Punjabi and (e) being cognitively able to provide informed consent. The only exclusion criterion employed in the ASCEND study was being cared for by a physician who was a co-investigator. The eligibility criteria for this study were the same.
Procedures
Research assistants (RAs) fluent in English and either Mandarin and Cantonese or Punjabi were employed for the study. All participants provided written informed consent. RAs fluent in English, Cantonese and Punjabi were usually able to conduct the informed consent discussion in the participants' language of choice (see flow diagram).
The majority of data for this study were derived from the Emergency ACS Care -Participant Interview Tool, used in the ASCEND study. All eligible participants were asked to respond to the interview questions, which were administered by the RAs in English, Mandarin, Cantonese or Punjabi. The questionnaire included questions regarding the participants' symptoms and their decision to seek treatment. Ethnicity and other socio-demographic data were obtained during the interview. The questionnaire was translated into Traditional Chinese and Punjabi and reviewed by a second translator to ensure the quality and accuracy of the translation. The RAs received training regarding the importance of ensuring that they use the translated tool exclusively, and not introducing alternative phrasing.
Data related to the delivery of guideline-based care in the ED, as well as data regarding patient-, environment-, and system-related covariates were collected from the participants' health records. Chest pain severity and Canadian Triage and Acuity Scale (CTAS) scores were obtained from the triage nurses' initial assessment.
Measures
The patient's time-to-treatment-seeking interval was the primary outcome, defined as the time between symptom onset and the decision to seek medical help. As suggested by Mackay et al., these particular occurrences are essential for the accurate measurement of the interval. 19 We captured self-reported times through responses to the following two items: 'What time did your first symptoms begin?' and 'What time did you decide you needed help and begin trying to get some help?'.
The predictor variable, ethnicity, was created with the self-reported data collected via the questionnaire. The relevant questions were derived from the Ethnic Diversity Survey. 18, 20 These items have undergone testing and validation by Statistics Canada and are considered to be valid measures of ethnicity within the Canadian context. 20 Although we allowed participants to respond to the ethnicity questions freely, to achieve statistical power we then categorised all responses into one of three categories: Chinese, South Asian or 'Other'. These ethnic groups were chosen based on the most common identities in the Canadian population. 18 Participants included in the 'Other' ethnic group were predominantly of European ancestry. Canadian census data indicate that the majority of Canadians who do not report being of Chinese or South Asian ethnicity are of European ancestry. 18 Two investigators categorised the responses independently and then reviewed the resulting categorisations for agreement.
Data analysis
The data were entered into and subsequently imported from Fluid Surveys (an online survey software program) into the Statistical Program for the Social Sciences (SPSS version 22) (IBM Corp., Armonk, New York, USA) for analysis. The data were examined for their distributional properties and presence of missing data. Participants with missing data related to either the time-to-treatment-seeking interval or ethnicity were excluded from these analyses. No upper limit for the time-to-treatment-seeking interval was imposed.
A power analysis showed that with about 400 patients, with at least 25 Chinese, 84 South Asian, and 210 'Other' participants, there would be statistical power of 0.80, at an alpha level of 0.05, to detect a difference of at least seven minutes between the three ethnic groups. We assumed a clinically important difference in the treatment-seeking interval to be 10-15 min. 21 Descriptive statistics were used to summarise the demographic and clinical characteristics of the sample, and these were further examined by ethnicity. A Kruskal-Wallis test was used to compare the time-to-treatmentseeking intervals across the ethnic groups.
Results
A final sample of 419 participants was available for this analysis (see Figure 1 ). Of the total sample, 36 participants self-identified as Chinese, 126 participants self-identified as South Asian, and 257 participants self-identified as belonging to any other ethnic group, and are represented as 'Other' ( Table 1) .
The majority of the sample was male (60.9%) and the average age was 61 years. Of the participants, 68% were married or in a common-law relationship and about one-half (53.9%) of the total sample had completed some post-secondary education. Of the total sample, 56.0% spoke English at home; however, fewer Chinese (13.9%) and South Asian (12.8%) participants reported speaking English at home compared with those in the ethnic group 'Other' (82.9%). Most participants in the sample were born outside of Canada (59.4%), and of those participants, most had lived in Canada for more than 10 years (81.6%). Stratified by group, 97.2% of the Chinese and 93.7% of the South Asian participants were born outside of Canada, whereas 37.4% of the 'Other' participants were born outside of Canada.
Across the total sample, the most frequently selfreported main symptom was chest pain (78.0%). All patients were asked by the triage nurse to rate their pain severity as a score from 0-10 on their initial presentation to the ED. These scores were then recoded as none/low (0-3), medium (4-7), or high (8) (9) (10) . Those who reported the severity of their chest pain characterised it as mostly 'medium' (36.8%) in severity, and this was consistent across all ethnic groups ( Table 2) .
The majority of the sample (83.0%) had been assigned a score of one or two on the CTAS, upon arrival to the ED. The CTAS is a tool that enables the ED triage nurse to classify the acuity of a patient's condition according to the type and severity of their presenting signs and symptoms. 22 The CTAS is categorised into five levels of urgency. CTAS scores of one and two are the highest acuity categories and reflect the urgency of the situation, whereas a score of five is considered non-urgent.
Time-to-treatment-seeking interval
A Kruskal-Wallis test showed that there were no statistically significant differences in the time-to-treatment-seeking intervals of the ethnic groups (see Table 3 ).
Although it was not our main objective, the data were also examined for sex-based differences in the time-totreatment-seeking interval. The Kruskal-Wallis test was also used for these analyses. For the overall sample, there was no statistically significant difference between the male and female participants in the time-to-treatment-seeking intervals. Analyses performed for each of the ethnic groups also demonstrated no differences between Chineseethnicity men and Chinese-ethnicity women, and no differences between 'Other' men and women. A statistically significant sex-based difference among the South Asian participants was observed. Specifically, the South Asian women delayed seeking treatment significantly longer than did their male counterparts.
Discussion
Prior research has suggested that ethnicity may contribute to treatment-seeking delay. 3, [5] [6] [7] [8] [9] [10] [11] However, in the present study we found no overall ethnic disparities in the time-to-treatment-seeking intervals for patients seeking treatment for symptoms of ACS. Specifically, studies conducted in Westernised countries have found that people of Chinese and South Asian ethnicity delay seeking treatment for ACS longer than do people who are of European descent. 3, 7, 9, 11 Research indicates that people from ethnocultural backgrounds who are different from the cultural and linguistic majority are more likely to delay seeking treatment for symptoms of ACS, perhaps because these groups may be at a substantial disadvantage due to a limited opportunity to acquire knowledge about, and to access appropriate courses of action in response to, symptoms of ACS. 12 Researchers have demonstrated that patients' concerns regarding potential language barriers influence their decisions to seek care for symptoms of ACS 16, 23 and language barriers are a hindrance to the receipt of care in EDs. 24 Similar to these findings, in our study, far fewer Chinese and South Asian participants reported speaking English at home when compared with the 'Others'. Based on this, we would have expected that the Chinese and South Asian participants would be more likely to delay seeking treatment for their symptoms; however, we did not find this to be the case. These findings might be explained by the fact that this study was conducted at sites within an ethnically diverse area, which is at least partially represented in the study hospitals' staff, so participants may have reasonably expected to encounter hospital staff of the same ethnic and linguistic background as themselves. Furthermore, although significantly more of the Chinese and South Asian participants in our study were born outside of Canada, most had lived in Canada for more than 10 years and therefore had acquired some knowledge of the healthcare system and subscribed to the prevalent cultural norms. Additional research has found that people of Chinese or South Asian ethnicity are less likely to report classic ACS symptoms compared with those of European ancestry and therefore may be at greater risk of delayed treatment seeking. 9 In this study, we found no ethnic-differences in the self-reported symptoms. It is possible that the Chinese and South Asian patients in this study have improved symptom attribution and, as a result, sought care more quickly for their cardiac symptoms. These potential factors may have led to reduced delay for those of non-European ancestry in this study and may also apply to other Westernised countries with highly multicultural societies. The United Nations reports that the number of international migrants living abroad worldwide reached 244 m in 2015. 25 International migrants living in Westernised countries will inevitably experience changes in their lifestyle, socialisation, health care, and perhaps even their culture, changes which may affect their treatment-seeking behaviour.
With few exceptions, much of the research examining ethnicity and treatment seeking for symptoms of ACS is dated. For example, many studies included in the systematic review conducted by Wechkunanukul et al. used data that were close to over a decade old. 17 Study findings during this era were mostly consistent and suggested that ethnic-minority groups delayed seeking treatment longer than did people of European ancestry. Thus, this new finding may suggest that disparities in delay times have diminished for people from non-European ethnic groups. This is further supported by a study conducted in the UK by Kendall et al., which found a reduction in pre-hospital delay times for all participants, observed over three years. 26 The reduction in delay was much greater for the South Asian participants from 180 min in 2007 to 88 min in 2009 compared with the 'white' participants' reduction, which was from 136 min to 110 min, over the same period. 26 It is possible that Chinese and South Asian patients are not waiting as long to seek treatment as they had previously, and factors associated with delayed treatment seeking for these groups may not be as great a hindrance today. For example, language barriers may not pose such a barrier to receipt of care and Chinese and South Asian participants may have improved cardiac symptom attribution and have acquired knowledge of the healthcare system in the countries where they reside, especially in ethnically diverse areas. Although no ethnic disparities were found in the timeto-treatment-seeking intervals for patients seeking treatment for symptoms of ACS in this study, the median delay time for the overall sample was 180 min or three hours which is unacceptably long. This suggests the importance of improving public awareness of the appropriate response to ACS symptoms. Further public education could help to address this need. Although some campaigns aimed at raising awareness of the importance of timely presentation to an urgent care facility have had limited or no success, some have demonstrated improvements in patient-related delay. For example, a randomised controlled trial (RCT) evaluating the effectiveness of an individualised educational intervention aimed to reduce pre-hospital delay in patients diagnosed with ACS effectively achieved a reduction in pre-hospital delay times and associated behaviours. 27 In addition, a recent nationwide multimedia campaign in Switzerland aimed at improving awareness of ACS symptoms, increasing resuscitation knowledge for the general public, and improving rapid access to medical services resulted in shorter pre-hospital delay during the post-intervention period. 28 In both of these studies, the interventions were focused on improving the knowledge and behaviour of a specific group (individuals with a provisional ACS diagnosis and younger males, respectively). This would suggest that similar campaigns designed with a focus on particular groups should be considered.
Strengths and limitations
One of the strengths of this study was its prospective design. Interviewing participants at the time of, or within hours of their symptom experience reduced the chance of recall bias and improved data accuracy related to their symptoms and time-to-treatment-seeking intervals. Also, the questionnaires were administered in person, offering an opportunity for clarification of the participants' responses. The data collected about the time-to-treatmentseeking interval allowed us to accurately define the time of symptom onset and therefore report a discrete time interval (the time from symptom onset to the occurrence of seeking medical treatment), which is the recommended format for reporting. 3, 19 Lastly, and perhaps the greatest benefit, is that the ethnicity data were obtained through self-report.
We acknowledge some limitations to this study. First, the interview tool has not been validated; however, some items have been used and validated by Statistics Canada, as described above. The items measuring participants' symptom appraisal in the interview tool have not been previously validated. We were not able to recruit patients who were not fluent in one of the languages covered (English, Mandarin, Cantonese and Punjabi). As a result, the diversity of the sample may have been compromised. Another limitation is related to the categorisation of ethnicity-related responses into three ethnic groups (Chinese, South Asian and 'Other'). Limiting ethnicity to these particular groups was made in acknowledgement of the second and third most frequently self-reported ethnic groups in Canada (Chinese and South Asian), 18 so that sufficient statistical power could be achieved. Thus, regardless of the diversity of ethnicities the participants reported, we necessarily categorised them as belonging to one of those three groups. To mitigate this limitation somewhat we further characterised the sample by collecting data related to whether the participants were born in Canada or elsewhere, and if they were born elsewhere, how long they had lived in Canada. We had limited information about those who were screened as initially eligible but not recruited, other than age and sex; their mean age and the relative proportion of men and women were similar to those who were recruited. However, noting that a significant proportion of the immigrants in our sample had been in Canada for more than 10 years, we cannot rule out a selection bias towards less recent immigrants. In addition, the study was conducted at three hospitals in the Greater Vancouver area in British Columbia, Canada. Therefore, it is possible that the findings lack generalisability. Lastly, we acknowledge the possibility of a Type 2 error in our analysis. The power analysis used to determine our group size was based on a power of 0.80, leaving a 20% chance of missing a difference, if one existed.
Conclusion
In this study, the Chinese and South Asian participants did not delay seeking treatment for symptoms of ACS longer than those in the ethnic majority group. It is possible that Chinese and South Asian patients living in Westernised countries are more aware of the potential signs and symptoms of ACS or feel more confident to access healthcare services than they have previously. However, the overall median delay time for treatment seeking for the entire sample remains unacceptably long and suggests that patients are generally unsure of the appropriate response to the symptoms of ACS. This finding points to the importance of improving public awareness about the manifold types of ACS symptoms and the importance of timely presentation to an urgent care facility. As demonstrated by recent studies, further public education focusing on particular groups could help to address this need. 
Implications for practice

